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(57) Abstract: 

PROBLEM TO BE SOLVED: To make the respective 
condensing spots of a DVD and a CD optimum and to 
make the reproducing signals of both of them the best by 
providing a condensing optical system with a means for 
generating astigmatism at least between an optical axis 
and a condesed luminous flux edge. 

SOLUTION: In the case of reproducing a 1st disk, the 
luminous flux of a beam emitted from a semiconductor 
laser 111 is transmitted through a synthesizing means 

19, a polarizing beam splitter 12, a collimator lens 13 
and a 1/4 wavelength plate 14 and becomes circularly 
polarized parallel luminous flux. The luminous flux is 
converged by a diaphragm 17 and condensed on an 
information recording surface 22 by an t objective lens 16 
through the transparent base plate 21 of an optical disk 

20. The luminous flux modulated and reflected by an 
information pit on the recording surface 22 is 
transmitted through the lens 16, the plate 14 and the 
lens 13 again and made incident on the beam splitter 12, 
where it is reflected and made incident on a 
photodetector 30 after the astigmatism is given by a 



cylindrical lens 18. By using a signal outputted from 
the photodetector 30, a read signal for information 
recorded on the optical disk 20 is obtained. 
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10 (t2 = l. 2md <D&Wm-foZ*i'tZ>m23trj A? 

i 6 Kx^thm^-ytM (¥ft-yt$L) <om^, mi ft 

1 73*fJ® S d 1 {m2fr%m$ d 2 111) £^i§i" 

JroU^^o iot, ^l7fe3fi*5J:a e ^2 7fei6ii, ^2 
20 ^oM^ft^^ti^o ^37t3^ (^^ir 

2 jfcsj-c^fie? t\z>mz x *) m 2 t^t-w x ^^^ot 

[ 0 0 3 1 ] ^ft^ P w lPj&^/h$-^-^: 

x*<ntt$nzmmi. ttz* m lfrsimx *>ftm*mi& 

it. ft\ihtifc&±yi%&it7'4 x^ c^^tseai-cji* 
1. sss2 7ef/f x^r) <n&t± iznm-t z> 0 zntz* -yt 
30 <7>ffi-$a £ s^t-r ztztnz -&m 4- ^ p %L$*-x § v» 

?i<7)ytr<<x? (^^SS5IT-li^ 1 tE-P^ x ^ ) 
UliJfflt-STtmii. ^tt^nArTt^^^ 1 7fijfc3ft*<b 

[ 0 0 3 2 ] (^HteM-Cli*J-^U> 
X16) Ifflv^t, »91-J£-tR<35l?$***^:SffiaOT' 
-f x^ £ 1 OC07fe^^*CP^-fi C <t^^PTfi|> ^ 0 . i 

f£:s:t:® ^15^1?^ s ^ t tz X 15 , ^2if^^ 

tc. jfec^) 1 7^raPK*ffi!Ei-&WSU4^e*^Si:ii- 
-rizm&ey-r'ix? * 1 oco^Tt^^^r-^^-ts^ t 

&X & 2> o 

[ 0 0 3 3 ] *$iMMX\i, 2 oo^j^ 111, 112 
50 S c ^ ^ o . t 1=0. 6mm, t 2 = i . 2mm, 
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610nm<AI<670nm. 740nm<;2<8 
7 0 n m , 0. 4<NA2<0. 5lU/:^ 0. 6 
0 (NA2) <NAL<1. 1 ( N A 2 ) O&f* (Z<D 
TRRO. 6 0 ( N A 2 ) \*%m±. 0. 8 0 (NA2) 
tmtLi. ^CO. 85 ( N A 2 ) X'thZZ ti)W 
tL'^c ) tiUfct^^H^ :or®^itt 

-f, ±RS£j@-f <hz££ A 2 t NA 2 in is ^T.tSsg $ ti* 

^?nal \*m2%M i i 2 zm^tz t £(om2 5rmm 

S d 2±t(7)NA L 

[0034] * rt: , 0. 0KNAH-NAK0, 1 
2 (.!<Z)±igtO. 1214, ^JB_t, 0. lt*2>:t^ 

OTK*i@i-fcfc27fcfW x*^¥S£B$^;**y h 

L, tYFo-7-x^'7F S < & 0 , ± 

ACFNALIi, m2 3tmi 1 2*lv^t * <Z>*2 4**I 
®Sd 2±-CONAHio<fcO : 'NA L *ffii"o 
[ 0 0 3 5 ] t fc, %S2±T4 X ^CO^^kB^ ( t 2 cot? 
SOS^-2£««r^LfjR5) 8) □ & N A L frh □ » 
NAH^fu^flJR-^ - 2 (i2) / (NA2) 2 
J^±, 5 ( A 2 ) / ( N A 2 ) l WT(0^f^^/:t: 

( A 2 ) / (NA 2 ) a J^T**#S L < , Bgmi, SEH 

$(»««t-si (*>*>^/., f?^<>T^^o ) o (^) 

<&£c #tc, rtD&ftMi, 0-2 U 2) / (NA 
2) l <7>$£Si£?fit&1-£ ~ L < . ~ <nm 

[ 0 0 3 6 ] *o£Jftfllfcnn«, ^IIS d 1 - 

S d 3 ZttVdls-sX l 6<omVrm S 1 Us£Jt*C * 

wt, ^#JtmO&, #5 2 ^tiJtHOMf^4*i:\ *3l*fef*I 

Kl 1 lfc»2*iSl 1 £-£^13: 1 9 C* J: I) 

(CSf5l*iSl 1 1 » 2 3fcW 1 1 2t$-^J0^£TIEl 

X -5 K Lti <tv^ 0 
[ 0 0 3 7 ] fcfc, *3SttWKj3^Tli, ^lTfeill 1 
1 fc*S2 5feiKl 1 2 t LfS^T-ISBffl Ltv^<^ 

T\ 1 o^jfc«££il-g3 0 ti"* i ti*-C*. «««:fBf^ 
i:t^>:i:M^^^ &*OytiI§« ill. l l 2 u*t 

i&$*t 2 o^oeiftrtis^^Jtr t x < , s^ufflr.^* 

&ZhttXi> X«* 9 
[ 0 0 3 8 ] fcfc, *>#JifiiS d 1 - S d 
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3 rtt&iU >X 1 6 <7)5fe;K1B!l<Ojifti S 1 UE£lt/j//, -f -f 

2 omomviwizmrt-c t> x < , m<n 

(WZiZ. 3 4- ir> 

4 * fc, *5r»Jffl S d 1 - S d 3 0&h££-^££ 
[ 0 0 3 9 ] i ^Il^ltii, 3^-^>Xl 

a«k*^ f x»fi- -) wan/ >x*\ *ap.^q><??36m 

[ 0 0 4 0 ] Sfe, *^tt«fOT(4S5 1 ^#J® S d 1 -SS 
3 5^i)J©S d Z<M&ftlz&&tr*Si\itz-fyK ^<H- 
^7<n^ S: ^ Kit fi'il^ u ^ LTi 

20 LX^o ttz* *MfoM-C\i. MS 1 £ 3 S 
dl-Sd3T«j£L^ nntcPS^f, #^W9- 
1 9 4 9 7 J: o (C, 2 ^»co ^#Jffi S d 1 <t S 

d 2 «fc *9 «*$*xSJft^5:i5-^r 4. Sdl<hSd2c75 

0 - 6 9 6 7 5^i(:P^^?ntv^ b > X^^5- f ^o 

mtmftyo u>x<t>x *> y^iftis^iftjt 2 <d x n cz, 

H£ ^> *^BSII tlfo2 lOjfcm ^Ifo/: U Koffl 

[004 1] ttz* *&mmx-it* #*Mm*&$i$it 

V^TUv^o -Kti, N A 2 iS^CC ^5 2 < X ^ COIE^ 

[ 0 0 4 2 ] UT, ^%^^^t^jU>X l 6 3> 56 flaunt 
S^fiSU^ffl LTtr^^-co 1 ^00 u >Xf - ^ $:^t c » 

1 *f*w x^tLTDVD t 1 = 0 . 
6 mm, ^BBDSNA 1 ~ 0. 60 (a= 6 3 5 ii 
m) ) *fl|v^ eT5 2*r'-f X ^ t LTC d (aw-s«<7> 
U?t2=l. 2 mm, ^HPSNA 2 = 0. 3 6 

50 6 ( A = 6 3 5 n m) *i'^IANA2 = 0. 45 ( A = 
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7 8 0 n m) ) i&VMiC D - R (:£!$] 3? $ t 2 = 

1. 2 mm, M^DSNA2 = 0. 50 (; = 7 8 
Onm) (£zf*L, ^±<r>^.<r>^^ li „ NA2 = 0. 4 
5 ( A = 7 8 0 n m) ) ^fflv^Ci Ct^o 11 
TOttVO I/>X16 030flU*$v>T * 1 1 1 

^£0 t U 1 2 Ii3 0 u ma5#.£R83S*#-3-C 

t^Ct £mi3t£ LT, *t&u>X 1 6 ^*Sfca*A*f L 
£ ^ l Mt Lt, ::^^it:i i # s co u >X 

$:Rz i U, EltettffrffiUO^TIiR v i C75^£f£i& 
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*^£Z^o*< dcot-f^o f fc, , R V i . Rz i Utii£ 

3*iSOi£i»l!fi**«R vu Rz ill 
[&4 J 

Ryi = (ryi" l + 2 (l-e a ) A 2 ) _1 
[»5] 

Rzi = (rzi" l + 2 (l+e a ) A 2 } ~* 

»5t2 r-x$*i4*aa5<7)i£ttffl^^aR 12 

[S6 ] 



ID 



R i = (ri 



2 A,) 



20 



<0S£&£di <C DP?£B#UI;JU d i 1 US2«*)&*ifc 
&lt*<0&mz&*>t) , &M&tt^t$<k\t& i tin] 1ST 

* n i T'^LTv^o 

[ 0 0 4 4 ] (iHJS^J l ) \ linuiE^ 2 oo-jfcig 

(ifilx l= 6 3 5 nm, x 2 = 7 8 0 nn) SrfflWj 

or, m i s d i -m3frmw s d 3 o^tcs 

I3E2 1 





635nn 


780niD 




3. 360 


3. 387 




£4, 04ma 




0 


i 


Ry 1 


Rz i 


d 1 


d I ' 


n i 


n I ' 


1 


00 




0. 000 




1.0 


1.0 


2 


2.114 


2. 114475 


2. 200 




1.5383 


1. 5337 


3 


-7. 963 




1. 757 


1.401 


1.0 


1.0 


4 


00 




0. 600 


1.200 


1.58 


1.58 


5 


00 













&tp<Dn i Mi, mzitWC* 2 = 7 8 0 n m ){::;& It & 

m 2 m m\ mm 



& [3c3] 



0£H<1.279 mi 53-MiS) 
rv = 2.114 rz = 2.114 

Kv =-0.97700 Kz =-0.97700 

A2 —0.26555X10" 4 e2 - 1 
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*fS3 2 0 0 0 
16 



2 8 9 1 8 



m 2 m&m 



m 3 mtm 



& 3 IB 



A3 
A4 
AS 



0.63761X10' 
0.36688X10' 
0.83511X10 



e3 = 0 
e4 = 0 
e5 = 0 
e6 = 0 

e7 = 0 
e8 = 0 

e9 = 0 
el0= 0 



rz - 2.114 

Kz —0.11481X10 

e2 = 1 

e3 - 0 

e4 = 0 

e5 = 0 

e6 = 0 
e7 = 0 

e8 = 0 
e9 = 0 

el0= 0 

n 



S&2#f£Iffi<0 fd2 - 2.1995J fcli, & 2 ^«US 

[004 5 ] HI 5 (a) Cl^MODVDil^^ 
x v Wrifii<7>#flOJK*S£, Rill (b) CCD-R?}M^ 



A6 ^0.37296X10- 1 
A7 = 0 

A8 - 0.46548X10- 1 
A9 = 0 

A10=~0. 43124X10- 4 
1.279^ H< 1.532 (m2fr#m) 
d2 - 2.1995 
rv - 2.114 
Kv —0.11481X10 
A2 —0. 26555XKT 4 
A3 = 0.70764XKT* 
A4 « 0.13388X10 1 
A5 = 0.24084X10" 1 
A6 =-0.97636X10* 2 
A7 = 0 

A8 = 0.93136X10- J 
A9 = 0 

A10=-0.68008X 10 4 

1.5323= H (£>3 5H£iJr 
rv = 2.114 
Kv —0.97700 
A2 = 0 

A3 = 0.63761X10- 5 
A4 - 0.36688X10*' 
A5 = 0.83511X10" 2 
A6 ^0.37296X10'- 
A7 = 0 

A8 = 0.46548X10' 3 
A9 - 0 

A10=*~0. 43124 X iff- 4 
rv —7.963 
Kv — 0.24914 xio 2 
A2 - 0 

A3 = 0.13775X10' 2 
A4 —0. 41269 X 10- 2 
A5 <* 0.21236X10 1 
A6 »~0.13895Xlj(r & 
A7 = 0 

A8 = 0.16631X1Q- 1 
A9 - 0 

AlO-0. 12 138X10"* 

»£JIStrc>v>-ci±, x z Bf®Oi£i&^<£li, xvitfr 
m<r>i£ffl2L#X 0 . 6 5«m^ s «#U-fll 
1 V 1 1 2 <0 x v (Bfffiioa-jt.#Ci3 *; ^ - 5" > X 

i 3 <7)**..-5(ifl:ia"i-4o i i 1 ii#*PH£ 

50 0 T-$> *) s if£|J#U--*f 1 1 2 ti 3 0 u m<V$i&m&Z 
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Z>tK 3^S#U -*f 1 1 2 fr%<D±$Ht^ xvfifffiTIi 

U U>Xa<Hi|£#ffcffiT&ort:$&^ #agE#u--»f i 
1 2 ^i^gT-<7)fe^g{iaili 3 . 3 8 7 mmT£>& r fc ri'- 
5> , 30X (3. 3 8 7/2 3 ) J = 0. 6 Sum/: 
It, x z iffffi<7>&*f£®3&*#& u >X(Ci£< U 

^<7) x z Wf®Oi£iWi1^*(i, x v KJftl<0i5# 
«fc 0 0. 65a m^»wc, ^^^U--*f 112^ 

i # #j ® »± m m. &m v > *: *d j?j _t pg m& % ^ o * 0 

[ 0 0 4 6 ] 
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[HI 2] *Jfe9JC0#ti U >XO*5 1 t^t* Y X 5^<?)&it 
tfc/B^r^-t U >XKffffigJT^)^> 0 

10 3] *RW<?5St%U>X<!0«S2 3»Sf* -f **^04fe3fc 

*K38£^i- U >XJBfffiiia-c*>&o 
IlaU ] *£»5?<7)2t;feju >XoMJE^vi^^i-J^[S^ 

IU5] ^^^^^mi->xco^^^o^is^[5]r-^ 

10 2>c 

io * e * r x m e 

1 2 {Sib'-A^yj -y ? 

U > X 

14 1/4 z££1K 

1 6 >X 
18 v 'J > K 'J * JV U > X 
20 2 0 t^t- i- X ^ 

3 o Tt&ms? 



111.112 * 
13 r? M > - ^ 
1 5 2 #ctcT ^ 
1 7 &*) 

1 9 

2 2 fimie&u 



[U 1 ] 



[M3 ] 
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C12) 



[04 1 



(a) 



IMA1 



NAH 

NA2 
HAL. 



(b) 



0 



NA1 



NAH 
NA2 
NAL 




(f) 



0 



F 9 - A. C##) 2H087 KA13 LAOl NA01 PA01 PA17 
PBOl OV02 0^07 QA14 0*34 
RA05 RA06 RA12 RA13 RA34 
RA42 RA44 RA45 
5D119 AA05 AMI EA01 BB01 BB03 
CA16 DA01 DADS EB03 EC02 
EC06 EC45 FADS FA08 JA44 
JB02 



